Vasoactivity of retinal veins: A potential involvement of endothelin-1 (ET-1) in the pathogenesis of retinal vein occlusion (RVO).
Whilst the pathogenesis of retinal vein occlusion (RVO) is still unclear, systemic hypertension and increased level of endothelin-1 (ET-1) are known risk factors. Therefore, we studied the influence of ET-1 on the retinal veins in hypertensive rats. We focused on the behavior of retinal veins in spontaneous hypertensive rats (SHR). To determine whether ET-1 was associated with the blood flow in eyes of SHRs, the chorioretinal blood flow in the rats was assessed using laser speckle flowgraphy (LSFG-Micro, Softcare, Fukuoka, Japan) before and after an intravenous injection of ET-1 under general anesthesia. In addition, retinas from SHRs and age-matched normotensive Wistar-Kyoto rats (WKYs) were removed, and retinal sections were immunostained for the ET-A and ET-B receptors. The protein levels of both ET-1 receptors and hypoxia-inducible factor 1 (HIF-1) in the retinal tissues were also determined by western blot analysis. One of the retinal veins became exceptionally constricted and was nearly occluded, and the chorioretinal blood flow significantly decreased in the retinas of SHRs following the injection of ET-1. Immunoreactivity to ET-A receptor was higher in SHR retinas than in WKY retinas. The protein levels of ET-A receptor and HIF-1 were also significantly higher in SHR retinas than in WKY retinas. An increase of ET-1 in circulating blood leads to the local constriction of retinal veins and this effect is accentuated in hypertensive rats by an upregulation of ET-A receptor. It is plausible that such a constriction of retinal veins increases retinal venous pressure, and may even contribute to the pathogenesis of RVO.